Hypothalamic relationships between interleukin-6 and LHRH release affected by bacterial endotoxin in adult male rats. Involvement of the inhibitory amino acid system.
Immune system alterations coexist with modifications in the reproductive axis. The bacterial endotoxin lipopolysaccharide (LPS) has inflammatory effects and stimulates cytokine release in the hypothalamus where LHRH neurons are located. LPS inhibition of LHRH release at hypothalamic level appears to be associated with modifications in the cerebral immune system. Central and peripheral LPS administration induces the expression and release of several cytokines in the central nervous system. Hence the present study was designed to investigate a possible function of the interleukin-6 (IL-6) stimulated by LPS in the regulation of LHRH secretion. Male rats were decapitated, and the preoptic mediobasal hypothalamic area (PO/MBH) was dissected and superfused with Earle's balanced salt solution. Superfusate fractions were collected at 15-min intervals after a 60-min stabilization superfusion period. LPS (100 ng/ml) and IL-6 receptor antagonist (IL-6ra) were then added to the superfusion medium over 1 h in two different experimental designs: (1) LPS only and (2) LPS followed by IL-6ra, performed in different experiments. This was followed by a washout period. The PO/MBH fragments were then subjected to a 56 mM K+ stimulus. Control PO/MBH fragments were continuously superfused with Earle's solution. As expected, LHRH release was significantly reduced (p < 0.05) during and following exposure to LPS. At the same time, IL-6 concentrations significantly increased in the superfusion medium compared with the control group. IL-6ra significantly (p < 0.01) potentiated the inhibitory effect of LPS on LHRH secretion. On the bases of previous papers indicating a stimulatory effect of IL-6 on LHRH release it could be considered that the potentiation of IL-6ra of the inhibitory effect of LPS on LHRH could be the consequence of the lack of the stimulatory effect of IL-6 on LHRH produced by the receptor antagonist. IL-6ra also increased IL-6 levels measured in medium probably due to a decrease in the metabolization induced by the blockage of the receptors and the consequent accumulation of IL-6 in the media. These results could indicate that IL-6 partly attenuates the inhibitory effect of LPS on LHRH release. These observations indicate that there is an increase in IL-6 release that becomes significant at the same time when LHRH release is decreased. Also, depolarizing concentrations of K+ (56 mM) did not increase IL-6 release, while LHRH release from the hypothalamic fragments was significantly increased. These data suggest that the inhibitory effect of LPS on LHRH release may be explained by the stimulation of other cytokines than IL-6, meanwhile the augmented levels of IL-6 probably released via a nonneuronal source was shown to be higher when LHRH was decreased. This could confirm the stimulatory role of IL-6 on LHRH release.